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(57) A recording medium (1) can store data which 
can be accessed exclusively by a particular person in a 
general circumstance of using a recording medium such 
as a personal computer circumstance. The recording 
medium stores the data having a directory structure. A 
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first set of root directory information is recorded in a first 
section (1c). A second set of root directory information 
is recorded in a second section (1d) located at a prede- 
termined position different from the position of the first 
section (1c). The first set of root directory information is 
a part of the second set of root directory information. 



Recording medium having two different root directory informations respectively stored at 
two different locations 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001 ] The present invention generally relates to a re- 
cording medium such as a compact disc and, more par- 
ticularly, to a recording medium for storing information 
to be protected from an unauthorized access. 

2. Description of the Related Art 

[0002] In recent years, portable optical discs having 
a large capacity have become popular as a recording 
medium used with a personal computer. A read only 
type compact disc (CD-ROM) has become very popular. 
A recordable compact disc (CD-R) or a rewritable com- 
pact disc (CD-RW) is atypical recordable recording me- 
dium used with a personal computer. 
[0003] In many cases, information recorded on a re- 
cording medium such as a CD-R or a CD-RW is created 
by the owner of the recording medium so as to be used 
by the owner or limited persons authorized by the owner. 
Additionally, in some cases, information recorded on the 
recording medium contains very important contents 
such as secret business information. Thus, a damage 
due to lost of such a recording medium or an unauthor- 
ized access to such a recording medium is inestimable. 
[0004] Additionally, it has become important to protect 
information recorded on a CD-ROM from an illegal copy 
in light of copyright. 

[0005] Accordingly, various techniques have been 
suggested to prevent illegal use of such a recording me- 
dium. In order to prevent an illegal access to information 
(programs or data) recorded on a recording medium or 
an illegal copy of such information, Japanese Laid-Open 
Patent Applications No.5-25781 6 and No.6-295521 dis- 
close protecting methods using a licensing key (individ- 
ual number key) or an enciphering technique. 
[0006] Additionally, Japanese Laid-Open Patent Ap- 
plications No.11-134650, No.11-134719 and No. 
11-134813 suggest measures taken for a recording 
method of a recording medium or a recording and re- 
producing apparatus. 

[0007] However, practically in a data processing ap- 
paratus such as a personal computer using an operating 
system, there are many cases in which a recording me- 
dium is mounted on an apparatus. In this case, the term 
"be mounted on" means that a recording or reproducing 
operation with respect a recording medium can be per- 
formed through a drive apparatus due to predetermined 
information (for example, root directory information de- 
fined as a normal file system) recorded at a predeter- 
mined position of the recording medium. That is, an ac- 
cess can be made to information recorded on a record- 
ing medium by controlling the drive apparatus for read- 
ing or writing the recording medium. Thus, the above 
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mentioned methods using the licensing key or encipher- 
ing technique are not so effective. Additionally, enci- 
phered information may be illegally used by analyzing 
the enciphering algorithm. 

5 [0008] On the other hand, if the measures suggested 
in Japanese Laid-Open Patent Applications No. 
1 1 -1 34650, No. 1 1 -1 3471 9 and No. 1 1 -1 3481 3 are to be 
taken, such measures cannot be applied to recording 
and reproducing apparatuses that are already on the 

10 market. Thus, such measures must be applied to a new 
apparatus, and there needs a time to introduce such a 
new apparatus into the market. 

SUMMARY OF THE INVENTION 

15 

[0009] It is a general object of the present invention 
to provide an improved and useful recording medium in 
which the above-mentioned problems are eliminated. 
[001 0] A more specific object of the present invention 

20 is to provide a recording medium having information 
which can be accessed exclusively by a particular per- 
son in a general circumstance of using a recording me- 
dium such as a personal computer circumstance. 
[0011] Another object of the present invention is to 

25 provide a method for accessing a recording medium on 
which data is recorded according to a directory struc- 
ture, the data recorded on the recording medium being 
protected from being accessed by an unauthorized per- 
son. 

30 [0012] In order to achieve the above-mentioned ob- 
jects, there is provided according to one aspect of the 
present invention a recording medium storing data hav- 
ing a directory structure, comprising: a first section in 
which a first set of root directory information is recorded; 

35 and a second section in which a second set of root di- 
rectory information is recorded, the second section be- 
ing located at a predetermined position different from a 
position of the first section, wherein the first set of root 
directory information is a part of the second set of root 

^o directory information. 

[0013] According to the present invention, the con- 
tents of data recorded on the recording medium is pre- 
sented to a user by accessing the first root directory in- 
formation which is a part of the second root directory 

45 information . When the contents of the first root directory 
information is shown in accordance with the first root di- 
rectory information, only a part of the contents of the 
data recorded on the recording medium is shown. Thus, 
the user cannot access the contents of which informa- 

50 tion is not included in the first root directory information. 
[0014] In the recording medium according to the 
present invention, the first set of root directory informa- 
tion may indicate that only a root directory is present, 
and the second set of root directory information indi- 

55 cates all directories and files of the data recorded on the 
recording medium. 

[0015] Accordingly, if the first set of root directory in- 
formation is accessed by an unauthorized person and 



2 



3 



EP 1 128 381 A1 



4 



the second set of root directory can be accessed only 
by an authorized person, the data recorded on the re- 
cording medium can be accessed only by the authorized 
person. If the unauthorized person attempts to access 
the data recorded on the recording medium, only a root 
directory is presented to the unauthorized person. Ac- 
cordingly, the data recorded on the recording medium 
is prevented from being accessed by an unauthorized 
person. 

[0016] Additionally, in the recording medium accord- 
ing to the present invention, recording medium discrim- 
ination information may be recorded at a predetermined 
position on the recording medium, the recording medi- 
um discrimination information indicating whether or not 
the second set of root directory information is recorded. 
Thus, if the recording medium discrimination informa- 
tion is recorded on the recording medium, an attempt 
can be made to read the second root directory informa- 
tion to access the whole data recorded on the recording 
medium. 

[0017] Additionally, in the recording medium accord- 
ing to the present invention, root directory position infor- 
mation is recorded at a predetermined position on the 
recording medium, the root directory position informa- 
tion indicating a position of the second section. Accord- 
ingly, the second root directory information can be ac- 
cessed by reading the root directory position informa- 
tion. 

[0018] Additionally, in the recording medium accord- 
ing to the present invention, root directory access infor- 
mation may be recorded at a predetermined position 
specified in an existing standard, the root directory ac- 
cess information indicting the position of the first sec- 
tion. Accordingly, the recording medium according to the 
present invention can be read by a conventional drive 
apparatus, which is operated according to the existing 
standard. However, since only the first root directory in- 
formation can be accessed by the conventional drive ap- 
paratus, the data recorded on the recording medium 
cannot be accessed by the conventional drive appara- 
tus. 

[0019] Additionally, there is provided according to an- 
other aspect of the present invention a method for ac- 
cessing a recording medium, comprising the steps of: 
discriminating whether the recording medium has both 
a first set of root directory information and a second set 
of root directory information, the first set of root directory 
information indicating only a root directory of data re- 
corded on the recording medium, the second set of root 
directory information indicating all directories and files 
of the data recorded on the recording medium; deter- 
mining whether a person, who is accessing the record- 
ing medium, is an authorized person when the recording 
medium has the second sets of root directory informa- 
tion; and reading root directory position information re- 
corded at a predetermined position on the recording me- 
dium only when the person is determined to be the au- 
thorized person, the root directory position information 



indicating a position at which the second set of root di- 
rectory information is recorded. 
[0020] The method according to the present invention 
may further comprise a step of reading root directory ac- 
s cess information recorded at a predetermined position 
on the recording medium when the person is determined 
to be an unauthorized person, the root directory access 
information indicating a position at which root directory 
information containing information with respect to only 
a root directory of the data recorded on the recording 
medium is recorded. 

[0021] Additionally, the step of discriminating may in- 
clude a step of reading recording medium discrimination 
information recorded at a predetermined position on the 
recording medium, the recording medium discrimination 
information indicating whether or not the second set of 
root directory information is recorded. 
[0022] The method according to the present invention 
may further comprise a step of reading root directory ac- 
cess information recorded at a predetermined position 
on the recording medium when the recording medium 
does not have the second set of directory information, 
the root directory access information indicting a position 
at which the first set of root directory information is re- 
corded. 

[0023] Additionally, the step of determining may in- 
clude the steps of: requesting the person to input certi- 
fication information; and determining whether or not the 
certification information is correct so that the person is 
determined to be the authorized person when the certi- 
fication is correct. 

[0024] Other objects, features and advantages of the 
present invention will become more apparent from the 
following detailed description when read in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] 

FIG. 1 is a block diagram of an optical disc appara- 
tus that performs an accessing method according 
to an embodiment of the present invention. 
FIG. 2A is an illustration of an arrangement of root 
directory information recorded on an optical disc ac- 
cording to the embodiment of the present invention; 
FIG. 2B is an illustration of an arrangement of root 
directory information recorded on an optical disc ac- 
cording to a recording method specified by an ex- 
isting standard; 

FIG. 3 is an illustration of a directory structure of 
data recorded on an optical disc; 
FIG. 4 is a flowchart of a method for accessing an 
optical disc according to the embodiment of the 
present invention; and 

FIG. 5 is a flowchart of a method for accessing an 
optical disc according to an existing standard. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0026] A description will now be given, with reference 
to the drawings, of an embodiment of the present inven- 
tion. 

[0027] FIG. 1 is a block diagram of an optical disc ap- 
paratus that performs an accessing method according 
to an embodiment of the present invention. The optical 
disc apparatus shown in FIG. 1 writes information on 
and read information from a recording medium such as 
an optical disc 1 . The optical disc apparatus comprises 
a drive apparatus 2 on which the optical disc 1 is mount- 
ed and an information processing apparatus 3 that ex- 
changes information with the drive apparatus 2 and per- 
forms other processes. 

[0028] The optical disc 1 can be a read only compact 
disc CD-ROM, a recordable compact disc CD-R or a re- 
writable compact disc CD-RW. Thus, the drive appara- 
tus 2 may be a CD-ROM drive having a reading function 
or a CD-R/RW drive having a writing function. The drive 
apparatus 2 and the information processing apparatus 
3 may be incorporated into a single unit. 
[0029] The drive apparatus 2 comprises a reading 
part 4 as reading means and a connecting part 5 as con- 
necting means. The reading part 4 optically reads infor- 
mation recorded on the optical disc 1 by an optical pick- 
up. The connecting part 5 connects the information 
processing apparatus 3 to the drive apparatus 2. When 
the drive apparatus 2 is a CD-R/RW apparatus having 
a writing function, a writing part 6 having an optical pick- 
up as writing means is provided in the drive apparatus 
2 so as to write information on the optical disc 1 in ac- 
cordance with a write instruction provided from the in- 
formation processing apparatus 3. 
[0030] The information processing apparatus 3 com- 
prises connecting part 7 as connecting means, a repro- 
ducing part 8 as reproducing means, an output part 9 
as output means, an input part 10 as input means, and 
a certificate analyzing part 11 as certificate analyzing 
means. The connecting part 7 connects the information 
processing apparatus 3 with the connecting part 5 of the 
drive apparatus 2. The reproducing part 8 processes 
various information read from the optical disc 1 . The out- 
put part 9 outputs the information reproduced by the re- 
producing part 8. A user accessing the optical disc 1 
supplies information such as certificate information 
through the input part 10. Certificate analyzing part 11 
analyzes whether or not the certificate information input 
through the inputting part 10 is correct In the present 
embodiment, software 12 for using a recording medium 
is installed in the information processing apparatus 3 so 
as to control an access to the optical disc 1 mounted on 
the drive apparatus 2 by controlling operations of the 
reproducing part 8 and the certificate analyzing part 11 . 
[0031] A description will now be give, with reference 
to FIGS. 2A and 2B, of an information storing structure 
of the optical disc 1 . FIG. 2A illustrates an arrangement 



of root directory information recorded on the optical disc 
1 according to the embodiment of the present invention. 
FIG. 2B illustrates an arrangement of root directory in- 
formation recorded on the optical disc 1 according to a 

5 recording method specified by an existing standard. 
[0032] The arrangement of information recorded on 
the optical disc 1 shown in FIG. 2B is in accordance with 
a recording method specified by an existing standard 
such as an ISO9660 file system or a Universal Disc For- 

10 mat (UDF) file system. The root directory access infor- 
mation is stored in a section or area 1a starting from a 
predetermined position. For example, the directory ac- 
cess information is stored in the Primary Volume De- 
scriptor according to the ISO file system, or stored in the 

is File Set Descriptor (FDS) according to the UDF file sys- 
tem. Additionally, the root directory information is stored 
in a section or area 1 b different from the section or area 
1 a storing the root directory access information. Pointer 
information indicating the start address of the sector or 

20 area 1 b storing the root directory information is included 
in the root directory access information. Accordingly, the 
root directory access information is read first, and then 
the root directory information can be read by referring 
to the pointer information indicating the start address of 

25 the section or area 1 b storing the root directory informa- 
tion. The data recorded on the optical disc 1 , which in- 
cludes directories or files, is read by referring to the root 
directory information. 

[0033] On the other hand, information recorded on the 
30 optical disc 1 shown in FIG. 2A, which is in accordance 
with the embodiment of the present information, in- 
cludes additional information such as root directory po- 
sition information. Additionally, the information recorded 
on the optical disc 1 shown in FIG. 2A includes two sets 
35 of root directory information such as first root directory 
information and second root directory information. Fur- 
ther, the information recorded on the optical disc 1 
shown in FIG. 2A includes recording medium discrimi- 
nation information, which indicates a type of a recording 
^o medium. 

[0034] The root directory position information is 
stored in a sector or area 1f starting from a predeter- 
mined position (address). Similar to that shown in FIG. 
2B, the root directory access information stored in the 

45 sector or area 1 a includes pointer information indicating 
a start position (start address) of a section or area 1c in 
which the first root directory information is stored. Addi- 
tionally, the root directory position information stored in 
the sector or area 1f includes pointer information indi- 

50 eating a start position (start address) of a section or area 
1 d in which the second root directory information is 
stored. Accordingly, the second root directory informa- 
tion can be read by referring to the pointer information 
included in the root directory position information stored 

55 jn the section or area 1f of which position is fixed. 
[0035] The recoding medium discrimination informa- 
tion is stored in a section or area le starting from a pre- 
determined position (address). The recording medium 
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discrimination information indicates whether or not the 
optical disc 1 is of a type which has the root directory 
position information stored in the section or area 1f. That 
is, if the recording medium discrimination information is 
recorded on the optical disc 1 , the root directory position 
information is read by accessing the section or area 1f. 
Otherwise, the root directory access information store 
in the section or area 1 a is read so that the first root 
directory information is read. 

[0036] A description will now be given, with reference 
to FIG. 3, of the difference between the first root direc- 
tory information and the second root directory informa- 
tion. FIG. 3 is an illustration showing a directory struc- 
ture of data recorded on the optical disc 1 . 
[0037] As shown in FIG. 3, the first root directory in- 
formation is a part of the second root directory informa- 
tion. That is, the first root directory information includes 
only information regarding a root directory. The second 
root directory information includes information regard- 
ing all directories and files recorded on the optical disc 1 . 
[0038] in the directory structure shown in FIG. 3, the 
root directory has directories D1 and 02 and files FR-1 
and FR-2. Additionally, the directory D2 has a subdirec- 
tory SD2 and files FD2-1 and FD2-2. The subdirectory 
SD2hasafileSD2-1. 

[0039] The second root directory information includes 
information regarding all of the directories D1 , D2 and 
SD2 and files FR-1, FR-2, FD2-1, FD2-2 and FSD2-1 
that are arranged under the root directory. Thus, any one 
of the directories or files under the root directory can be 
accessed by referring to the second root directory infor- 
mation. That is, the whole data recorded on the optical 
disc 1 can be accessed by referring to the second root 
directory information, which can be read in accordance 
with the pointer information included in the root directory 
position information. 

[0040] On the other hand, since the first root directory 
information includes only information regarding the root 
directory, one cannot merely recognize the root directo- 
ry by through the first root directory information. That is, 
the directories and files under the root directory cannot 
be indicated when the first root directory information is 
read. Accordingly, when the first root directory informa- 
tion is read, one can recognize as if the optical disc 1 
has only the root directory and there is no data recorded 
on the optical disc 1 . 

[0041 ] A description will now be given , with reference 
to FIG. 4, of a method for accessing an optical disc ac- 
cording to the embodiment of the present invention. FIG. 
4 is a flowchart of the method for accessing a recording 
medium according to the present invention. 
[0042] The routine shown in FIG. 4 starts when the 
optical disc 1 is loaded to the drive apparatus 2. When 
the optical disc 1 is loaded to the drive apparatus 2, the 
drive apparatus sends information to the information 
processing apparatus 3 via the connecting parts 5 and 
7, and thereby the software 1 2 for using a recording me- 
dium is started. 



[0043] Then, it is determined, in step S1 , whether or 
not the recording medium discrimination information is 
recorded on the optical disc 1 by reading the section 1 e 
of the optical disc 1 . If it is determined that the recording 
5 medium discrimination information is not recorded, it is 
determined that the optical disc 1 is a regular optical 
disc, and the routine proceeds to step S5. In step S5, 
the section 1a is read so as to obtain the root directory 
access information stored in the section 1a, and, there- 
after, access the root directory information stored in the 
section 1b as shown in FIG. 2B. 
[0044] On the other hand, if the recording medium dis- 
crimination information is recorded, the routine pro- 
ceeds to step S2. In step S2, a request is made to a user 
to input attestation information such as a password so 
as to determined whether or not the user is an author- 
ized person. Accordingly, it is determined, in step S3, 
whether or not the attestation information is input. If no 
input is give by the user, the process of step S3 is re- 
peated. If the attestation information is input through the 
input part 10 in response to the request, the routine pro- 
ceeds to step S4. 

[0045] Then it is determined, in step S4, whether or 
not the user is an authorized person by analyzing the 
attestation information by the analyzing part 11 and 
comparing the analyzed attestation information with at- 
testation information previously registered in the soft- 
ware 12. 

[0046] If it is determined that the user is an authorized 
person, the routine proceeds to step S6. In step S6, the 
root directory position information stored in the section 
1f is read first, and, then, the second root directory in- 
formation stored in the section 1 d is read by referring to 
the pointer information included in the root directory po- 
sition information. Thereby, the data recorded on the op- 
tical disc 1 can be recognized on a display. That is, the 
entire directory structure of the data recorded on the op- 
tical disc 1 is displayed on the display as shown in FIG. 
3. Thus, the user can select any desired file or directory 
to be accessed. This means that the user is permitted 
to access the data or information recorded on the optical 
disc 1. 

[0047] On the other hand, if it is determined, in step 
S4, that the user is not an authorized person, the routine 
proceeds to step S7. In step S7, the root directory ac- 
cess information stored in the section 1a is read, and, 
thereafter, the first root directory information stored in 
the section 1c is read. At this time, since the first root 
directory information indicates as if only the root direc- 
tory is present, the directories or files under the root di- 
rectory cannot be accessed buy the user. That is, the 
user can not recognize the directories and files under the 
root directory, thereby preventing an access to the data 
recorded on the optical disc 1 . For example, if the Win- 
dows® of Microsoft is installed as the operating soft- 
ware, only the root directory is indicated on the Explore® 
window. Thus, an authorized person is prohibited from 
accessing the data recorded on the optical disc 1 . 
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[0048] According to the above-mentioned embodi- 
ment of the present invention, the data recorded on the 
optical disc 1 loaded to the drive apparatus 2 is hidden, 
when an unauthorized person attempts to read the data 
recorded on the optical disc 1 , due to the software 12 
effecting the first root directory information, which in- 
cludes information regarding only the root directory. On 
the other hand, when the user inputs the correct attes- 
tation information and is determined as an authorized 
person, the user can access the data recorded on the 
optical disc 1 due to the software 1 2 effecting the second 
root directory information, which includes information 
regarding all directories and files of the data recorded 
on the optical disc 1 . 

[0049] A description will now be give, with reference 
to FIG. 5, of a case in which the optical disc 1 according 
to the present embodiment is loaded to a disc drive ap- 
paratus which does not have software such as the soft- 
ware 12. FIG. 5 is a flowchart of an operation performed 
a disc drive apparatus, which does not have a function 
to discriminate the optical disc according to the present 
embodiment. 

[0050] When the optica) disc 1 according to the 
present embodiment is loaded in a regular disc drive ap- 
paratus, the root directory access information is read 
first since the software of the regular disc drive appara- 
tus does not have a function to discriminate the type of 
the optical disc and a function to determine whether the 
user is an authorized person. Accordingly, in step S11 , 
the root directory access information stored in the sec- 
tion or area 1a is read in accordance with a regular pro- 
cedure of reading an optical disc, and, thereby, the first 
root directory information stored in the section 1f is read. 
Thus, the information regarding only the root directory 
is displayed, which results in the user being prevented 
from accessing the directories and files under the root 
directory. Accordingly, the data recorded on the optical 
disc 1 cannot be accessed by an unauthorized person 
using a regular disc drive apparatus. 
[0051 ] The present invention is not limited to the spe- 
cifically disclosed embodiments, and variations and 
modifications may be made without departing from the 
scope of the present invention. 
[0052] The present invention is based on Japanese 
priority application No.2000-050394 filed on February 
28, 2000, the entire contents of which are hereby incor- 
porated by reference. 



Claims 

1 . A recording medium (1 ) storing data having a direc- 
tory structure, 

characterized in that: 

a first set of root directory information is record- 
ed in a first section (1 a); and 
a second set of root directory information is re- 



corded in a second section (1 d) located at a 
predetermined position different from a position 
of said first section, 

wherein said first set of root directory informa- 
s tion is a part of said second set of root directory 

information. 

2. The recording medium as claimed in claim 1 , char- 
acterized in that said first set of root directory infor- 
10 mation indicates that only a root directory is present, 
and said second set of root directory information in- 
dicates all directories and files of the data recorded 
on said recording medium. 

*5 3. The recording medium as claimed in daim 1 or 2, 
characterized in that recording medium discrimina- 
tion information is recorded at a predetermined po- 
sition on said recording medium, the recording me- 
dium discrimination information indicating whether 

20 or not said second set of root directory information 
is recorded. 

4. The recording medium as claimed in one of claims 
1 to 3, characterized in that root directory position 
25 information is recorded at a predetermined position 
on said recording medium, the root directory posi- 
tion information indicating a position of said second 
section. 

30 5. The recording medium as claimed in one of claims 
1-4, characterized in that root directory access in- 
formation is recorded at a predetermined position 
specified in an existing standard, the root directory 
access information indicting the position of said first 

35 section. 

6. A method for accessing a recording medium, 
characterized by the steps of: 

40 discriminating whether said recording medium 

has both a first set of root directory inf ormation 
and a second set of root directory information, 
said first set of root directory information indi- 
cating only a root directory of data recorded on 

45 said recording medium, said second set of root 

directory information indicating all directories 
and files of the data recorded on said recording 
medium; 

determining whether a person, who is access- 
so ing said recording medium, is an authorized 
person when said recording medium has said 
second sets of root directory information; and 
reading root directory position information re- 
corded at a predetermined position on said re- 
55 cording medium only when said person is de- 
termined to be the authorized person, the root 
directory position information indicating a posi- 
tion at which said second set of root directory 
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information is recorded. 

7. The method as claimed in claim 6, characterized by 
a step of reading root directory access information 
recorded at a predetermined position on said re- 5 
cording medium when said person is detenu ined to 

be an unauthorized person, the root directory ac- 
cess information indicating a position at which root 
directory information containing information with re- 
spect to only a root directory of the data recorded 10 
on said recording medium is recorded. 

8. The method as claimed in claim 6 or 7, character- 
ized in that the step of discriminating includes a step 

of reading recording medium discrimination infor- > 5 
mation recorded at a predetermined position on 
said recording medium, the recording medium dis- 
crimination information indicating whether or not 
said second set of root directory information is re- 
corded. 20 

9. The method as claimed in one of claims 6-8, char- 
acterized by a step of reading root directory access 
information recorded at a predetermined position 

on said recording medium when said recording me- 25 
dium does not have said second set of directory in- 
formation, said root directory access information in- 
dicting a position at which said first set of root direc- 
tory information is recorded. 

30 

10. The method as claimed in one of claims 6-9, char- 
acterized in that the step of determining includes the 
steps of: 

requesting said person to input certification in- 35 
formation; and 

determining whether or not the certification in- 
formation is correct so that said person is de- 
termined to be the authorized person when the 
certification is correct. 40 



45 



50 



55 



EP 1 128 381 A1 



HG.1 




CONNECTING PART 



8 



CONNECTING PART 























REPRODUCING PART 




CERTIFICATE 
ANALYZING PART 












i 













OUTPUTTING PART 



INPUTTING PART 



8 



EP 1 128 381 A1 



-I 

St 

|s 

LU £ 
COO 



O 

Ul 

si 

l-O 
C/JUJ 



es' 

in £s 
£z 

So 
hb 

O V) 

oo 

(CO. 



o . 

o2 

Q CO 

oo 
oo 



LU O ■ 

o£tr 

<QO 



LU O — 

o£a: 
<oo 



2 



o£ 
oS£ 
era 



2 

^O 

il 



I* 

cr — 

• LU 

oo 



CM 



DO 

CM 



9 



EP 1 128 381 A1 



FIG.3 



FIRST ROOT 
DIRECTORY INFO. 



ROOT DIRECTORY 



SECOND ROOT 
DIRECTORY INFO. 



DIRECTORY D1 



DIRECTORY D2 



DIRECTORY SD2 



RLE FSD2-1 



RLE FD2-1 



RLE FD2-2 



RLE FR-1 



RLE FR-2 



10 



EP 1 128 381 A1 



FIG.4 




REQUEST FOR INPUTTING 
CERTIFICATION INFORMATION 



N 



S7 




N 



ACCESS DATA BY READING SECOND 
ROOT DIRECTORY INFORMATION 



ACCESS DATA BY READING 
FIRST ROOT DIRECTORY 
INFORMATION 



,S5 



ACCESS DATA BY READING 
ROOT DIRECTORY 
INFORMATION 



J 

C END ) 



11 



EP1 128 381 A1 



FIG.5 



( START ") 



S11 



ACCESS DATA BY READING ROOT 
DIRECTORY INFORMATION 



t 

( END *) 



12 



EP1 128 381 A1 



Europ&ui Patent 
Otflca 



EUROPEAN SEARCH REPORT 



EP 01 19 4465 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document wih rndfcation, whore appropriate, 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPUCATIOH (im.a.7) 



US 4 791 623 A (DEIOTTE CHARLES E) 
13 Dece*er 1988 (1988-12-13) 

* colunn 8, line 24 - column 12, line 53 * 

* figure 5 * 

* column 2, line 34 - column 3, line 12 * 

US 5 993 732 A (WATT CHARLES ET AL) 
11 May 1999 (1999-95-11) 

* abstract * 

* figure 3 * 

* colunn 3, line 41 - colunn 4, line 19 * 

WO 98 29869 A (LESKE LAWRENCE A) 
9 July 1998 (1998-87-89) 

* abstract * 

* page 9, line 18 - page 19, line 3; 
figure 3 * 



1,3,4 



2,5-9 



18 



G11B29/99 
G11B27/32 



TECHNICAL FIELDS 
SEARCHED (lntCI.7) 



G11D 
GG6F 



The present search report has been drawn up for ail claims 



Plaool March 

THE HAGUE 



Dots oS conrptatlofi of ttio obbtcti 

22 Nay 2601 



Eiamtnof 

Valencia, E 



CATEGORY OF CITED DOCUMENTS 



X : pertoiarty retewant i taXan atone 
Y : particularly relevant 8 combined wt 

dooumw of the same cstsoory 
A : technological bacfcoround 
O : non-written dtedosura 
P : fntBfTnedlslB document 



T : iheofy or principle underlying the invention 
E : earter patent document but pubtrshed cn, or 

after the flfrio date 
D z document cited In the applica t io n 
L : document cited for other reasons 

& : member of the same patent tamfy. correspond kiQ 
document 



13 



EP1 128 381 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 01 18 4465 



This annex Ists trie patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EOP f He on 

The European Patent Office is in no way Babie for these particulars which ere merely given for the Dispose of information. 

22-05-2881 



Patent document 
cited in search report 


Publication 
data 


Patent family 
members) 


Publication 
date 


US 4791623 


A 


13-12-1988 


NONE 




US 5983732 


A 


11-65-1999 


NONE 




WO 9829869 


A 


89-87-1998 


NONE 





i For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



14 



